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APPENDIX B 

 
Existing Hydrology Map 

Proposed Hydrology Map  
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Please see the following requirements from Fullerton Municiple Code for construction in flood zone.   F.   Building Requirements.      1.   Residential. All new construction or substantial improvements of residential structures shall have the lowest floor(including basement) elevated to  or above the base flood elevation in AE zone; elevated above the highest adjacent gradeto a height equal to or exceeding the depth number specified in feet on the FIRM, or elevated at least 2 feet above thehighest adjacent grade if no depth number is specified in AO zone; elevated to or above the base flood elevation in A zone(base flood elevation shall be determined in accordance with Section C, Item 5). Upon the completion of the structure, theelevation of the lowest floor, including basement, shall be certified by a registered civil engineer or licensed land surveyor,and verified by the community building inspector to be properly elevated. Such certification and verification shall beprovided to the Flood Records Manager.      2.   Nonresidential. All new construction, or substantial improvements of nonresidential structures within  AO, A, andAE zones shall either be elevated to conform with Section F, Item 1 or, together with attendant utility and sanitary facilities,be completely floodproofed to or above that level, so that any space below that level is watertight with walls substantiallyimpermeable to passage of water, and with structural components having the capability of resisting hydrostatic andhydrodynamic loads and effects of buoyancy.
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1. For final submittal 2. Hydrology and Hydraulic Report will be based on OC Hydrology Manual and Local Drainage Manual 2nd addition December 20203.Provide hydrology map to include:o Vicinity mapo North arrow & Scaleo Legendo Flow patho Elevationso Watershed boundaryo Sub-area boundaryo Show storm drain and parkway drain if anyo Direction of flow for each subareao Soil classificationso Land use informationo Lot lines o Nodes, elevations, and length o Show Q, Area, Tc, pipe sizes and inlets on the Hydrology Mapo Show building elevation and top of inlets and elevation at property line4.Include the following in the reporto Purpose o Project descriptiono Pre-development conditiono Post-developed conditiono Offsite runoff - if there is none then indicate in the reporto Basis of Design Criteria o Methodologyo Conclusiono Include in which watershed this project is located.5.For sizing Grate Inlet Capacity use Orange County Local Drainage Manual page 3-33 Chart 9B. Include 50% clogging factor in the design. 6.The purpose of this report is to determine the existing and proposed storm water runoff rates from the Project site and to provide analysis of the impacts to adjacent and downstream properties and facilities and to protect the building from 100-yr flood. Modify as needed
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APPENDIX C 

 
AES – 100 Year Storm Rational Method 

 
 



 ____________________________________________________________________________ 

 **************************************************************************** 

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 

              Ver. 22.0  Release Date: 07/01/2015  License ID 1510 

 

                            Analysis prepared by: 

 

                            DRC Engineering, Inc.                             

                    160 South Old Springs Road, Suite 210                     

                           Anaheim Hills, CA 92808                            

                                 714-685-6860                                 

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * 22-375 REXFORD INDUSTRIAL                                                * 

 * 100-YEAR                                                                 * 

 * EXISTING                                                                 * 

  ************************************************************************** 

 

   FILE NAME: 22375E.DAT                                         

   TIME/DATE OF STUDY: 10:52 07/26/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =  100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

 

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 

 ===  =====  =========  =================  ======  ===== ====== ===== ======= 

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 

 

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

     1. Relative Flow-Depth =  0.00 FEET 

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

 +--------------------------------------------------------------------------+ 

 | WATERSHED A                                                              | 

 |                                                                          | 

 |                                                                          | 

 +--------------------------------------------------------------------------+ 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.00 TO NODE      1.10 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   141.00 

   ELEVATION DATA: UPSTREAM(FEET) =    179.80  DOWNSTREAM(FEET) =    179.10 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.359 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.391 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        0.20      0.40     0.100    52    6.36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      0.96 

   TOTAL AREA(ACRES) =      0.20   PEAK FLOW RATE(CFS) =      0.96 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.10 TO NODE      2.00 IS CODE =  91 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

 ============================================================================ 

   UPSTREAM NODE ELEVATION(FEET) =    179.10 

   DOWNSTREAM NODE ELEVATION(FEET) =    173.81 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   586.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.120 

   PAVEMENT LIP(FEET) =  0.020   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.04000 

   MAXIMUM DEPTH(FEET) =   0.50 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.243 

   SUBAREA LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 A        2.60      0.40     0.100    52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      5.62 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.96 

   AVERAGE FLOW DEPTH(FEET) =   0.34   FLOOD WIDTH(FEET) =   13.23 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   3.30   Tc(MIN.) =    9.66 

   SUBAREA AREA(ACRES) =    2.60       SUBAREA RUNOFF(CFS) =    9.83 

   EFFECTIVE AREA(ACRES) =    2.80     AREA-AVERAGED Fm(INCH/HR) =   0.04 

   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.10 

   TOTAL AREA(ACRES) =        2.8         PEAK FLOW RATE(CFS) =      10.59 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.43   FLOOD WIDTH(FEET) =   17.38 

   FLOW VELOCITY(FEET/SEC.) =   3.34   DEPTH*VELOCITY(FT*FT/SEC) =   1.43 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      2.00 =     727.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      2.00 TO NODE      2.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.66 

   RAINFALL INTENSITY(INCH/HR) =   4.24 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 



   EFFECTIVE STREAM AREA(ACRES) =       2.80 

   TOTAL STREAM AREA(ACRES) =       2.80 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.59 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.10 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00 

   ELEVATION DATA: UPSTREAM(FEET) =    180.30  DOWNSTREAM(FEET) =    180.20 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.897 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.629 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        0.10      0.40     0.100    52    5.90 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      0.50 

   TOTAL AREA(ACRES) =      0.10   PEAK FLOW RATE(CFS) =      0.50 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.10 TO NODE      4.00 IS CODE =  91 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

 ============================================================================ 

   UPSTREAM NODE ELEVATION(FEET) =    180.20 

   DOWNSTREAM NODE ELEVATION(FEET) =    173.40 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   624.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.120 

   PAVEMENT LIP(FEET) =  0.020   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.04000 

   MAXIMUM DEPTH(FEET) =   0.50 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.354 

   SUBAREA LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 A        2.50      0.40     0.100    52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      4.98 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.12 

   AVERAGE FLOW DEPTH(FEET) =   0.32   FLOOD WIDTH(FEET) =   12.04 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   3.34   Tc(MIN.) =    9.23 

   SUBAREA AREA(ACRES) =    2.50       SUBAREA RUNOFF(CFS) =    9.71 

   EFFECTIVE AREA(ACRES) =    2.60     AREA-AVERAGED Fm(INCH/HR) =   0.04 

   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.10 

   TOTAL AREA(ACRES) =        2.6         PEAK FLOW RATE(CFS) =      10.09 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.41   FLOOD WIDTH(FEET) =   16.39 

   FLOW VELOCITY(FEET/SEC.) =   3.56   DEPTH*VELOCITY(FT*FT/SEC) =   1.45 

   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      4.00 =     689.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 



 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.23 

   RAINFALL INTENSITY(INCH/HR) =   4.35 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       2.60 

   TOTAL STREAM AREA(ACRES) =       2.60 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.09 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.10 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   230.00 

   ELEVATION DATA: UPSTREAM(FEET) =    176.10  DOWNSTREAM(FEET) =    175.00 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.792 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.798 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.70      0.40     0.100    52    7.79 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      7.28 

   TOTAL AREA(ACRES) =      1.70   PEAK FLOW RATE(CFS) =      7.28 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.10 TO NODE      6.00 IS CODE =  91 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

 ============================================================================ 

   UPSTREAM NODE ELEVATION(FEET) =    175.00 

   DOWNSTREAM NODE ELEVATION(FEET) =    174.00 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   230.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.120 

   PAVEMENT LIP(FEET) =  0.020   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.04000 

   MAXIMUM DEPTH(FEET) =   0.50 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.329 

   SUBAREA LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 A        1.70      0.40     0.100    52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     10.57 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.50 

   AVERAGE FLOW DEPTH(FEET) =   0.48   FLOOD WIDTH(FEET) =   20.19 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.53   Tc(MIN.) =    9.33 

   SUBAREA AREA(ACRES) =    1.70       SUBAREA RUNOFF(CFS) =    6.56 

   EFFECTIVE AREA(ACRES) =    3.40     AREA-AVERAGED Fm(INCH/HR) =   0.04 



   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.10 

   TOTAL AREA(ACRES) =        3.4         PEAK FLOW RATE(CFS) =      13.12 

 

          ==>>ERROR:FLOW EXCEEDS CAPACITY OF CHANNEL WITH 

              NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM ALLOWABLE DEPTH. 

              AS AN APPROXIMATION, TRAVEL TIME CALCULATIONS ARE BASED 

              ON FLOW DEPTH EQUAL TO THE SPECIFIED MAXIMUM ALLOWABLE DEPTH. 

 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.50   FLOOD WIDTH(FEET) =   21.00 

   FLOW VELOCITY(FEET/SEC.) =   2.88   DEPTH*VELOCITY(FT*FT/SEC) =   1.44 

   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      6.00 =     460.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.33 

   RAINFALL INTENSITY(INCH/HR) =   4.33 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       3.40 

   TOTAL STREAM AREA(ACRES) =       3.40 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      13.12 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       10.59    9.66    4.243  0.40( 0.04) 0.10       2.8       1.00 

       2       10.09    9.23    4.354  0.40( 0.04) 0.10       2.6       3.00 

       3       13.12    9.33    4.329  0.40( 0.04) 0.10       3.4       5.00 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       33.55    9.23    4.354  0.40( 0.04) 0.10       8.6       3.00 

       2       33.60    9.33    4.329  0.40( 0.04) 0.10       8.7       5.00 

       3       33.29    9.66    4.243  0.40( 0.04) 0.10       8.8       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      33.60    Tc(MIN.) =     9.33 

   EFFECTIVE AREA(ACRES) =       8.70   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        8.8 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =     727.00 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        8.8  TC(MIN.) =      9.33 

   EFFECTIVE AREA(ACRES) =      8.70  AREA-AVERAGED Fm(INCH/HR)=  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap = 0.100 

   PEAK FLOW RATE(CFS)   =      33.60 



 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       33.55    9.23    4.354  0.40( 0.04) 0.10       8.6       3.00 

       2       33.60    9.33    4.329  0.40( 0.04) 0.10       8.7       5.00 

       3       33.29    9.66    4.243  0.40( 0.04) 0.10       8.8       1.00 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 

 

  



 ____________________________________________________________________________ 

 **************************************************************************** 

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 

              Ver. 22.0  Release Date: 07/01/2015  License ID 1510 

 

                            Analysis prepared by: 

 

                            DRC Engineering, Inc.                             

                    160 South Old Springs Road, Suite 210                     

                           Anaheim Hills, CA 92808                            

                                 714-685-6860                                 

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * Rexord Industrial                                                        * 

 * 100-Year                                                                 * 

 * Proposed                                                                 * 

  ************************************************************************** 

 

   FILE NAME: 22375P.DAT                                         

   TIME/DATE OF STUDY: 09:36 07/26/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =  100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 

 

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 

 ===  =====  =========  =================  ======  ===== ====== ===== ======= 

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 

 

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

     1. Relative Flow-Depth =  0.00 FEET 

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

 +--------------------------------------------------------------------------+ 

 | WATERSHED A                                                              | 

 |                                                                          | 

 |                                                                          | 

 +--------------------------------------------------------------------------+ 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   378.00 

   ELEVATION DATA: UPSTREAM(FEET) =    178.20  DOWNSTREAM(FEET) =    174.20 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.109 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.690 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.80      0.40     0.100    52    8.11 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      7.53 

   TOTAL AREA(ACRES) =      1.80   PEAK FLOW RATE(CFS) =      7.53 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   170.30  DOWNSTREAM(FEET) =   169.00 

   FLOW LENGTH(FEET) =    67.00   MANNING'S N =  0.011 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.59 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       7.53 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    8.23 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     445.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    8.23 

   RAINFALL INTENSITY(INCH/HR) =   4.65 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.80 

   TOTAL STREAM AREA(ACRES) =       1.80 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.53 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     20.00 TO NODE      3.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   337.00 

   ELEVATION DATA: UPSTREAM(FEET) =    178.20  DOWNSTREAM(FEET) =    174.20 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.569 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.879 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 



    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        0.90      0.40     0.100    52    7.57 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      3.92 

   TOTAL AREA(ACRES) =      0.90   PEAK FLOW RATE(CFS) =      3.92 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    7.57 

   RAINFALL INTENSITY(INCH/HR) =   4.88 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       0.90 

   TOTAL STREAM AREA(ACRES) =       0.90 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.92 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        7.53    8.23    4.652  0.40( 0.04) 0.10       1.8       1.00 

       2        3.92    7.57    4.879  0.40( 0.04) 0.10       0.9      20.00 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.19    7.57    4.879  0.40( 0.04) 0.10       2.6      20.00 

       2       11.27    8.23    4.652  0.40( 0.04) 0.10       2.7       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      11.27    Tc(MIN.) =     8.23 

   EFFECTIVE AREA(ACRES) =       2.70   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        2.7 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     445.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   169.00  DOWNSTREAM(FEET) =   168.00 

   FLOW LENGTH(FEET) =    66.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.46 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.27 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    8.34 



   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     511.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    8.34 

   RAINFALL INTENSITY(INCH/HR) =   4.61 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       2.70 

   TOTAL STREAM AREA(ACRES) =       2.70 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      11.27 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     30.00 TO NODE      4.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   363.00 

   ELEVATION DATA: UPSTREAM(FEET) =    178.20  DOWNSTREAM(FEET) =    174.20 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.914 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.756 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.10      0.40     0.100    52    7.91 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      4.67 

   TOTAL AREA(ACRES) =      1.10   PEAK FLOW RATE(CFS) =      4.67 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    7.91 

   RAINFALL INTENSITY(INCH/HR) =   4.76 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.10 

   TOTAL STREAM AREA(ACRES) =       1.10 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.67 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.19    7.69    4.836  0.40( 0.04) 0.10       2.6      20.00 



       1       11.27    8.34    4.615  0.40( 0.04) 0.10       2.7       1.00 

       2        4.67    7.91    4.756  0.40( 0.04) 0.10       1.1      30.00 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       15.80    7.69    4.836  0.40( 0.04) 0.10       3.6      20.00 

       2       15.89    7.91    4.756  0.40( 0.04) 0.10       3.7      30.00 

       3       15.80    8.34    4.615  0.40( 0.04) 0.10       3.8       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      15.89    Tc(MIN.) =     7.91 

   EFFECTIVE AREA(ACRES) =       3.71   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        3.8 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     511.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   168.00  DOWNSTREAM(FEET) =   167.00 

   FLOW LENGTH(FEET) =    72.00   MANNING'S N =  0.011 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.99 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      15.89 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    8.05 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =     583.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    8.05 

   RAINFALL INTENSITY(INCH/HR) =   4.71 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       3.71 

   TOTAL STREAM AREA(ACRES) =       3.80 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      15.89 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     40.00 TO NODE     41.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   295.00 

   ELEVATION DATA: UPSTREAM(FEET) =    180.50  DOWNSTREAM(FEET) =    174.20 



 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.381 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.380 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.00      0.40     0.100    52    6.38 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      4.81 

   TOTAL AREA(ACRES) =      1.00   PEAK FLOW RATE(CFS) =      4.81 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     41.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   170.20  DOWNSTREAM(FEET) =   167.00 

   FLOW LENGTH(FEET) =    15.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.52 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       4.81 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    6.39 

   LONGEST FLOWPATH FROM NODE     40.00 TO NODE      5.00 =     310.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    6.39 

   RAINFALL INTENSITY(INCH/HR) =   5.37 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.00 

   TOTAL STREAM AREA(ACRES) =       1.00 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.81 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     50.00 TO NODE     51.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   293.00 

   ELEVATION DATA: UPSTREAM(FEET) =    175.20  DOWNSTREAM(FEET) =    173.30 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.077 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.701 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.10      0.40     0.100    52    8.08 



   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      4.61 

   TOTAL AREA(ACRES) =      1.10   PEAK FLOW RATE(CFS) =      4.61 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     51.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   169.30  DOWNSTREAM(FEET) =   167.00 

   FLOW LENGTH(FEET) =   365.00   MANNING'S N =  0.011 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.87 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       4.61 

   PIPE TRAVEL TIME(MIN.) =   1.04    Tc(MIN.) =    9.11 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      5.00 =     658.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.11 

   RAINFALL INTENSITY(INCH/HR) =   4.39 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.10 

   TOTAL STREAM AREA(ACRES) =       1.10 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.61 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       15.80    7.82    4.789  0.40( 0.04) 0.10       3.6      20.00 

       1       15.89    8.05    4.710  0.40( 0.04) 0.10       3.7      30.00 

       1       15.80    8.48    4.573  0.40( 0.04) 0.10       3.8       1.00 

       2        4.81    6.39    5.374  0.40( 0.04) 0.10       1.0      40.00 

       3        4.61    9.11    4.387  0.40( 0.04) 0.10       1.1      50.00 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       23.29    6.39    5.374  0.40( 0.04) 0.10       4.7      40.00 

       2       24.41    7.82    4.789  0.40( 0.04) 0.10       5.6      20.00 

       3       24.47    8.05    4.710  0.40( 0.04) 0.10       5.7      30.00 

       4       24.36    8.48    4.573  0.40( 0.04) 0.10       5.8       1.00 

       5       23.68    9.11    4.387  0.40( 0.04) 0.10       5.9      50.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 



   PEAK FLOW RATE(CFS) =      24.47    Tc(MIN.) =     8.05 

   EFFECTIVE AREA(ACRES) =       5.68   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        5.9 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      5.00 =     658.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   167.00  DOWNSTREAM(FEET) =   166.00 

   FLOW LENGTH(FEET) =    15.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS   9.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.10 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      24.47 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    8.06 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      6.00 =     673.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   166.00  DOWNSTREAM(FEET) =   163.00 

   FLOW LENGTH(FEET) =    15.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS   7.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.91 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      24.47 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    8.07 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      7.00 =     688.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   163.00  DOWNSTREAM(FEET) =   162.00 

   FLOW LENGTH(FEET) =   393.55   MANNING'S N =  0.011 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.16 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      24.47 

   PIPE TRAVEL TIME(MIN.) =   1.07    Tc(MIN.) =    9.13 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      8.00 =    1081.55 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  10 

 ---------------------------------------------------------------------------- 

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

 ============================================================================ 

 

 +--------------------------------------------------------------------------+ 

 | WATERSHED B                                                              | 



 |                                                                          | 

 |                                                                          | 

 +--------------------------------------------------------------------------+ 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     60.00 TO NODE     61.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   485.00 

   ELEVATION DATA: UPSTREAM(FEET) =    182.20  DOWNSTREAM(FEET) =    174.30 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.219 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.654 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.60      0.40     0.100    52    8.22 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      6.64 

   TOTAL AREA(ACRES) =      1.60   PEAK FLOW RATE(CFS) =      6.64 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     61.00 TO NODE     61.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =    8.22 

   RAINFALL INTENSITY(INCH/HR) =   4.65 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.60 

   TOTAL STREAM AREA(ACRES) =       1.60 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.64 

 

 +--------------------------------------------------------------------------+ 

 | Watershed C                                                              | 

 |                                                                          | 

 |                                                                          | 

 +--------------------------------------------------------------------------+ 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     70.00 TO NODE     71.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    42.00 

   ELEVATION DATA: UPSTREAM(FEET) =    179.20  DOWNSTREAM(FEET) =    174.00 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 

   SUBAREA Tc AND LOSS RATE DATA(AMC III): 



    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   RESIDENTIAL 

   ".4 DWELLING/ACRE"         A        0.50      0.40     0.900    52    5.00 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 

   SUBAREA RUNOFF(CFS) =      2.62 

   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      2.62 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     71.00 TO NODE     71.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    5.00 

   RAINFALL INTENSITY(INCH/HR) =   6.19 

   AREA-AVERAGED Fm(INCH/HR) =  0.36 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.90 

   EFFECTIVE STREAM AREA(ACRES) =       0.50 

   TOTAL STREAM AREA(ACRES) =       0.50 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.62 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        6.64    8.22    4.654  0.40( 0.04) 0.10       1.6      60.00 

       2        2.62    5.00    6.187  0.40( 0.36) 0.90       0.5      70.00 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        8.01    5.00    6.187  0.40( 0.15) 0.37       1.5      70.00 

       2        8.58    8.22    4.654  0.40( 0.12) 0.29       2.1      60.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       8.58    Tc(MIN.) =     8.22 

   EFFECTIVE AREA(ACRES) =       2.10   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.29 

   TOTAL AREA(ACRES) =        2.1 

   LONGEST FLOWPATH FROM NODE     60.00 TO NODE     71.00 =     485.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     71.00 TO NODE     71.00 IS CODE =  11 

 ---------------------------------------------------------------------------- 

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

 ============================================================================ 

 

   ** MAIN STREAM CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        8.01    5.00    6.187  0.40( 0.15) 0.37       1.5      70.00 

       2        8.58    8.22    4.654  0.40( 0.12) 0.29       2.1      60.00 

   LONGEST FLOWPATH FROM NODE     60.00 TO NODE     71.00 =     485.00 FEET. 



 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       23.29    7.53    4.892  0.40( 0.04) 0.10       4.7      40.00 

       2       24.41    8.91    4.444  0.40( 0.04) 0.10       5.6      20.00 

       3       24.47    9.13    4.381  0.40( 0.04) 0.10       5.7      30.00 

       4       24.36    9.57    4.266  0.40( 0.04) 0.10       5.8       1.00 

       5       23.68   10.23    4.104  0.40( 0.04) 0.10       5.9      50.00 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     71.00 =    1081.55 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       27.59    5.00    6.187  0.40( 0.07) 0.19       4.6      70.00 

       2       31.75    7.53    4.892  0.40( 0.06) 0.16       6.7      40.00 

       3       32.43    8.22    4.654  0.40( 0.06) 0.16       7.3      60.00 

       4       32.59    8.91    4.444  0.40( 0.06) 0.15       7.7      20.00 

       5       32.53    9.13    4.381  0.40( 0.06) 0.15       7.8      30.00 

       6       32.20    9.57    4.266  0.40( 0.06) 0.15       7.9       1.00 

       7       31.22   10.23    4.104  0.40( 0.06) 0.15       8.0      50.00 

     TOTAL AREA(ACRES) =         8.0 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       32.59  Tc(MIN.) =    8.909 

   EFFECTIVE AREA(ACRES) =      7.67  AREA-AVERAGED Fm(INCH/HR) =  0.06 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.15 

   TOTAL AREA(ACRES) =        8.0 

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     71.00 =    1081.55 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        8.0  TC(MIN.) =      8.91 

   EFFECTIVE AREA(ACRES) =      7.67  AREA-AVERAGED Fm(INCH/HR)=  0.06 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap = 0.152 

   PEAK FLOW RATE(CFS)   =      32.59 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       27.59    5.00    6.187  0.40( 0.07) 0.19       4.6      70.00 

       2       31.75    7.53    4.892  0.40( 0.06) 0.16       6.7      40.00 

       3       32.43    8.22    4.654  0.40( 0.06) 0.16       7.3      60.00 

       4       32.59    8.91    4.444  0.40( 0.06) 0.15       7.7      20.00 

       5       32.53    9.13    4.381  0.40( 0.06) 0.15       7.8      30.00 

       6       32.20    9.57    4.266  0.40( 0.06) 0.15       7.9       1.00 

       7       31.22   10.23    4.104  0.40( 0.06) 0.15       8.0      50.00 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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No.
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Comment

1 General

This review consists of a brief overview of the submittal for general
conformance for entitlement. Additional in depth review will be
necessary during the additional planning stages.

The report will need further clarification including but not limited to:

• verification of the use of an exception from the structural
engineer for seismic design values provided which assume the
use of an exception

• quantitative definition of geotechnically suitable soil (ie unit
weight, in-place relative compaction, etc.) considered suitable
for fill placement and their geologic interpretation (ie: alluvium,
bedrock, etc.)
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